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Mortality in relation to tar yield of cigarettes: a prospective study 
of four cohorts 


Jin-LingTacg, Joan KMonis, Nicholas J Wald, David Hole, Martin Shipley, Hugh Tunstail-Pedoe 


Abstract 

Objective- —TO invesriyace relation between car 
yield of manufactured cigarettes and mortality from 
smoking related diseases. 

Des jjfn—-Prospective epidemiological study of 
four cohorts of men studied between 1967 and 19S2. 

Combined data from British United 
Provident Association (BUPA) study (London), 
Whitehall study (London), Paisley-Renfrew study 
(Scotland), and United Kingdom heart disease pre¬ 
vention projecr (England and Wales). 

/ Judjrctj“-Of the 56255 men aged over 35 who 
were included in the studies, 2742 deaths occurred 
among 12400 smokers. Average follow up was 13 
years. 

.-Wain outcome menrwre^—.Relative mortality from 
smoking related diseases according to tar yields of 
cigarettes smoked. 

Results —-Age adjusted monalicy from smoking 
related diseases in smokers of filter cigarettes was 
9% lower (95V. confidence interval IV* to 17V*) than 
in smokers of plain oigarettes (F=0*047). Mortality 
from smoking related diseases consistently 
decreased with decreasing tar yield. Relative 
mortality in cigarette smokers for a 15 mg decrease 
in lar yield per cigarette was 0-75 (0*51 to t-09) for 
lung cancer, 077 (0*61 to Q'97) for coronary heart 
disease, fl’86 (0*50 ro 1*50) for stroke, 0«73 (0*40 to 
1*48) for chronic obstructive lung disease, 0*78 (0*65 
to 0*93) for these smoking related diseases com-* 
bined, and 0*77 (0*65 to 0*90) for ail smoking related 

diseases. 

Conclusion —About a quarter of deaths from lung 
Martin Shipley, statistician cancer, coronary heart disease, and possibly other 
tyr smoking related diseases would have been avoided 
by lowering tar yield from 30 m y per cigarette to 
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I5mg. Reducing cigarette car yields in Britain has 
f3oa modest effect in reducing smoking related 
mortality. *• 


Introduction 

The average tar yield of tigarsnes in Britain has 
Steadily reduced from 52 mg per cigarette in 1965 to 
14 mg in 1987.* Nicotine levels have also declined. 
However, because of compensation—cigarettes with 


lower tar yields being smoked more intensely—die 
reduction in risk of smoking related diseases is likdv to 
be less than expected from the reduction in -ar yield. 1 
In addition, some other toxic components of cigarette 
smoke have not been reduced in the same pro portion as 
car. 5 It is therefore important to quantify the likely 
effects of reduction in tar yield on mortality from 
smoking related diseases. 

It is reasonably certain that lower car yields are 
associated with reduced mortality from lung cancer. 1 ^ 
The position is less dear with other smoking related 
diseases, particularly coronary heart disease.’We 
describe the results of the tar pooling project, in which 
data from four prospective studies were combined to 
investigate the effects of tar yield on smoking related 
diseases. 


Subjects and methods 
INOrviDUALSTUDIfiS 

Wc collected data on men from Four prospective 
studies—the British United Provident Association 
(BUPA) srudy (London), the Whitehall study 
(London), the Paisley-Renfrew study (Scotland), and 
die United Kingdom heart disease prevention project 
(England and Wales). Table 1 shows details of the 
studies: che BUPA study recruited predominantly 
business and professional men who attended the 
BUPA Medical Centre in London for a comprehensive 
medical examination; the Whitehall study consisted of 
civil servants; the Paisicy-Renfrew cohort was drawn 
from population registers of the relatively socio¬ 
economically deprived towns of Renfrew and Paisley 
in the west of Scotland; and the men in the United 
Kingdom heart disease prevention project were middle 
aged industrial workers from the south of England, 
south Wales, the Midlands, and Manchester. These 
snidies are described in more detail elsewhere. 1 Wl * 

DEFINITION OF SMOKING CATEGORIES AND TAR GROOTS 

Information on smoking was collected through a sdf 
administered questionnaire completed on entry to each 
study. Men were classified into four categories— 
lifelong non-smokers, former smokers, smokers of 
manufactured cigarettes, and other smokers. Lifelong 
non-smokers had never regularly smoked tobacco of 


1530 


BMJ VOLUME 311 


9 DECEMBER 1995 


PM3001135175 


Source: https://www.industrydocuments.ucsf.edu/docs/xxhk0001 



Smoking and Tobacco Control Monograph No 8 


Chapter 


Figure 2 

Mean number of clgarettei smoked daily at baseline by current smokers according to age ai 
enrollment 


Table 3 

Average age of initiation among cigarette smokers' by sen and birth cohort, CPS-t and CPS-II 



• CPS-II men 
■ CPS-I men 

♦ CPS-II women 
A CPS-I women 


30-34 35-39 40-44 45-49 50-54 65-59 60-64 65-69 70-74 75-79 60-84 85+ 

Age at Enrollment 

in mean number of cigarettes smoked per day from 5 to 23 percent higher 
In CI'S-ll. The mean number of cigarettes smoked per day among women 
Increased from 15.3 to 19.6, with the age-specific mean number of cigarettes 
per day from 27 to 107 percent higher in CPS-II. Tiro average number of 
cigarettes smoked per day by all current smokers decreased in all groups after 
approximately 50 years of age. This age-related decline possibly reflected 
a combination of reduced consumption by individuals, higher mortality 
among heavier smokers, and lower cigarette consumption among earlier 
birth cohorts (Bums, 1994). More detailed categorical dala on age-specific 
consumption patterns are shown in Appendixes 12 through 15 and reveal 
a consistent increase In the fraction of smokers in CPS-ll who smoked 40 
and 40+ cigarettes per day in every age group, although the Nil IS data are 
Imprecise because of the small number of subjects older than age 75. This 
trend also is observed in the NHIS data. 

Age of Initiating Persons In more recent birth cohorts began smoking at progressively 
Smoking younger ages, particularly women bom after 1910 and men bom after 

1890 (Table 3). Temporal trends were similar in CPS-I and CPS-II. The mean 
age of iniflation was nearly identical in the two studies where the birth 
cohorts overlapped. Age of initiation In CPS-1 and CPS-II closely paralleled 
published data front NHIS-87 and Ni l IS-88 (Centers for Disease Control, 








Bird! Cohort 




Sax 

1950 

Study 


1870 

1800 

1890 

1900 

1910 

1920 

1939 

1940 

Man 


CPSI 

23.8 

20 

19.0 

18.9 

18.4 

17.7 

— 

- 

- 


CPS-il 

- 

- 

19.2 

18.8 

18.2 

17.8 

17.6 

17.2 

17.2 


NHIS 87-88 

- 

- 

- 

- 

17.5 

17.2 

17.1 

17.0 

17.0 

Women 


CPS-I 

42.4 

39.3 

34.2 

27.1 

21.8 

19.8 

— 

' — 

— 


CPS-II 

- 

- 

33.7 

27.1 

22.4 

20.9 

19.6 

18.4 

18.1 


NHIS 8788 

- 

- 

- 

- 

22.9 

21.0 

19.4 

18.7 

17.5 


‘Based on age ot Inflation rnnong current dgareae smokers tithe analytic cohorts tX CPS-I and CPS-n (r*t* 9 1 ) 
wd pobtshod dot* Irom the National Health tni&nfo* Surveys of 19BT wrj IS8& wbflas <Bun«, f 994). 

Kty; CPS = Carar ftovwfa Study, WAS - Nattonel HaMt Wwvfetr Sutwy. 

1991). Birth cohort data In Appendix 16 show the cumulative percentage 
of persons who began smoking before various ages. This percentage Increased 
with later birth cohorts except among men who began smoking before 
15 years of age. In this group the pattern was reversed, and the cumulative 
percentage decreased with later birth cohorts for unclear reasons. The fraction 
of smokers who initialed smoking before 15 years of age was substantially 
higher for CPS-II than for CPS-I among males for those cohorts where the 
twu studies overlap. 

Duration of Smoking Figure 3 shows the mean duration of smoking at baseline 

according to age at enrollment. Male current smokers of comparable age 
had smoked for a similar number of years in CPS-I and CI’S-ll at ages younger 
Ilian 60, but the mean numlrer of years of smoking was higher in CPS-II 
among older age groups of males (although for those men age 85 and older 
the difference was slight). Women had smoked longer In CPS-II than in Cl’S-]. 
The largest divergence between CPS-1 and CPS-II occurred among women 
ages 65 to 69 and 70 to 74 at enrollment. For these groups, the duration was 
approximately 11 years longer In CPS-II than In CPS-1 (Appendix 17). This 
difference in smoking duration reflected primarily the younger age at which 
women began smoking In CPS-II. For males older than age 60, the mean 
difference In duration for 5-year age groups vailed from 0.4 to 2.2 years. 

Depth of Inhalation A larger percentage of women reported inhaling cigarette smoke 
moderately or deeply In CPS-II than in CPS-I (Table 4), The distribution 
among male smokers did not change significantly according to self-report. 

Tar Content Tire measured tar content of cigarettes, as determined by machine smoking, 
°f Cigarettes decreased markedly from CPS-I (Garflnkel, 1979) to CPS-II (Federal Trade 
Commission, 1983). Figure 4 shows that most cigarette brands smoked by 
men at enrollment in CPS-I exceeded 17.0 mg, whereas most brands currently 
smoked In CPS-II had lower tar ratings. A similar shift in distribution was seen 
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